A site on the shoulder of the ice-fi lled summit crater of Mount Moulton, located at an elevation of 2800 m in West Antarctica, exhibits a 400-m-long section of exposed blue ice and intercalated tephra layers. A total of 48 tephra layers are observed. Many are thick (up to 10 cm) and coarse (pumice up to 3 cm). Detailed dip measurements and global positioning system (GPS) mapping reveals a simple geometry of parallel tephra layers all exhibiting consistent dips. The simple stratigraphy of the tephra layers suggests that although the local ice is thinned, based on the boudinaged appearance of the thicker tephra layers, it is otherwise undeformed. Local measured ice motion and ablation rates are similar, averaging around 3 cm/yr for the 4-yr measurement period. Most of the Mount Moulton tephra layers are trachytic, and are derived from Mount Berlin, a still thermally active volcano located ~30 km away to the west. Eight of the tephra layers at the Mount Moulton site have been directly dated, using 40 Ar/
INTRODUCTION
The West Antarctic ice sheet is a thick mass of ice that overlies the complexly rifted and volcanically active terrain of West Antarctica. The West Antarctic ice sheet averages around 2000 m thickness, and a number of volcanoes, including thermally active Mount Berlin, protrude through the ice sheet, exposing their heavily ice-covered summits (Fig. 1) . Underlying much of the West Antarctic ice sheet is the active West Antarctic rift system (Behrendt et al., 1991) . In addition to the known volcanoes in West Antarctica, there is evidence for active volcanism occurring beneath the ice sheet today (Blankenship et al., 1993) . A number of ice streams from the West Antarctic ice sheet feed the Ross Ice shelf (Hughes, 1977) . One important feature of the West Antarctic ice sheet is that much of the ice sheet is grounded below sea level, implying that this marine ice sheet is inherently unstable when compared to continental ice sheets, such as the Greenland or 
